Cognitive fatigability is conventionally quantified as the increase over time in either mean reaction time (RT) or error rate from two or more time periods during sustained performance of a prolonged cognitive task. There is evidence indicating that these mean performance measures may not sufficiently reflect the response characteristics of cognitive fatigue. We hypothesized that changes in intraindividual variability over time would be a more sensitive and ecologically meaningful metric for investigations of fatigability of cognitive performance. To test the hypothesis fifteen young adults were recruited. Trait fatigue perceptions in various domains were assessed with the Multidimensional Fatigue Index (MFI). Behavioral data were then recorded during performance of a three-hour continuous cued Stroop task. Results showed that intraindividual variability, as quantified by the coefficient of variation of RT, increased linearly over the course of three hours and demonstrated a significantly greater effect size than mean RT or accuracy. Change in intraindividual RT variability over time was significantly correlated with relevant subscores of the MFI including reduced activity, reduced motivation and mental fatigue. While change in mean RT over time was also correlated with reduced motivation and mental fatigue, these correlations were significantly smaller than those associated with intraindividual RT variability. RT distribution analysis using an ex-Gaussian model further revealed that change in intraindividual variability over time reflects an increase in the exponential component of variance and may reflect attentional lapses or other breakdowns in cognitive control. These results suggest that intraindividual variability and its change over time provide important metrics for measuring cognitive fatigability and may prove useful for inferring the underlying neuronal mechanisms of both perceptions of fatigue and objective changes in performance.
Introduction
Although fatigue is a normal reaction to prolonged performance, it limits human performance with safety implications for many professions, including transport, military and medicine (Caldwell et al., 2009; Gander, Purnell, Garden, & Woodward, 2007; Shen et al., 2006) . Fatigue is also a significant cause of disability for many medical and neurological illnesses (Kluger, Krupp, & Enoka, 2013) . Unfortunately, progress in understanding fatigue mechanisms and developing interventions has been slow and is partly attributable to issues of definition and measurement. Fatigability is used to refer to objective changes in performance or physiological capacity, whereas perceived fatigue refers to subjective sensations of exhaustion (Kluger et al., 2013) . Similar to anxiety, perceived fatigue may be divided into immediate state perceptions and longer-term trait tendencies (Kluger et al., 2013) . Fatigability and perceived fatigue are dissociable and linking objective measures to perceptions has proven challenging (Bailey et al., 2007; Krupp and Elkins 2000) .
Compared to the motor domain, relatively little is known about the phenomenology and physiology of cognitive fatigability. Previous studies in this area demonstrate three important findings. First, the specific task used to induce fatigue influences the pattern of performance change. Persson, Welsh, Jonides, and Reuter-Lorenz (2007) for example found that performing an intensive training task only interfered with a subsequent but distinct probe task if both tasks relied on similar neural resources. Second, measures of cognitive control, including top-down control of attention, error monitoring, and resistance to interference are particularly vulnerable to deterioration with prolonged task performance (Boksem & Tops, 2008) . Finally, neuroimaging and neurophysiology studies support a key role for medial frontal structures in compensating for early effects of fatigue and dysfunction of these structures appear to mediate many of the behavioral effects associated with prolonged cognitive performance (Boksem & Tops, 2008) .
